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CR - SN relation (Ginzburg & Syrovatskii 1964)
“» Fermi-I mechanism > SNRs
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% SN rates, massive star formation
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NGC253 3.0 41.04 154.67 967.81 1288.15  44.00
M 82 3.6 79.43 33263 1480.42 1373.69 44.35
l Arp 220 72.3  0.61 8.00 104.0 112.0 45.68

NGC 253 - Up ~ 125 eV cm3
M 82 > 111
Arp220 > 476

Milky Way > 1
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Milky Way -> SN "= e)l s

electrons’
lifetime
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% r ~ VSN T— 7 Ee T's =3 <7 =3
U, = 8 ( ) eV em

P~ 77 03yrT 3x10%yr 0.05 105 erg ‘0.3kpc

kin. energy
of SN ejecta

(01-02)yr™'  NGC253  0.20kpe
(02-0.3)yr™"  M82 0.26 kpe
(4+2)yr! Arp 220 0.25 kpe

Vsn rs



From SN statistics > U, ~ O(100 eV) in s’rarburs’rsm
U, ~ O(1 eV) in Galaxy

Insights on the stellar IMF ?
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2.2 x 1043 erg x=2.35, M,,=100 Mg, M,;,,=0.1M;,

\\(Kennicutt 1998) ) (Salpeter 1955)
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Conclusion

In starbursts:

Astroparticles:
Strong CR production

<+ particles/field equipartition
<+ universal acceleration efficiency of SN

Astrophysics:

IMF top-heavy (M,,,~ 2 M)

“* higher T, 0, > higher Jeans mass
 support from: colors + FIR lum, SNR counts

Cosmology:
Top-heavy IMF in all early SF galaxies?

/

% renormalize SFR(z)
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